wo 2005/063524 



PCT/JP2004/018968 




1/16 



wo 2005/063524 



PCT/JP2004/018968 




1 i I ^ 



CM 



OS 




2/1 6 



wo 2005/063524 



PCT/JP2004/018968 



K- Qs: 
CO ^ rr 



X X ■ 

(3(3 



CO 

6 



CO 

>- 

CO 
QQ 




3/1 6 



PCT/JP2004/018968 




?2 

CO 
CO 



<I 
















o 












> 




















RU 




< 




1— 








GO 




>- 
















_J 




UJ 


UJ 






_j 


_J 


CQ 


>- 


CD 


C3 


-cC 


q:: 


z: 


:z 


-J 




-< 


-< 




=5 










LU 


LU 


i 






0£ 














1— 


h- 








C? O C3 

^ D=: — _i DQ 

O I— CD -cC ^ 

Q h— c:> h— CQ > 
]tz -a: — CO 

:z h- 2: — >- X 
—CO <c 



X 



o - 

C:> I— CQ DD — 

r3 CO C/? H- UJ -< -< OQ 

QiUJLUOO— JJ— — J_I-< 

I — ^ UJ CD GO I 

CO csr or =D ^ LU : 

SUJLLJO-<rD 

QfCCLU C3 -<-<>: 

a: LU LU <c 

X X >% qsq; X >, 

0(5(5 >^ZZ (5(5 >^ 



— z ^ csr 

I— OQ — — Z 

CO Csl I — -< OQ 

UJ > CO _J -< 

ZD s^LU > >_ijn 

C3-0=) 1- -cC CO — > 

LU c:2r-a,>: -< ca. 
Qi: >>uj |-<c: I 



0 



UJ r— 

O LU CO 

Crj ^ r> LU 

^ rv- LU O 

Dim Q=LU 
LU > 



=5 5 OS 

or -0,*a: — 
LU > ZD 

xO 
(5 (5 



CO 



O LU 

2= ~- o 
— I— o 

Q -< E 2: CD ^ 

^os: S 

-J LU O 

CD LU >• LU LU X 
^ CD — CO LU , „ 
CD Q£-< f— CD 
— i <a: CD CQ CO 



4/1 6 



wo 2005/063524 



PCT/JP2004/018968 



3 



(— OQ 

yj ^ 



X X . 

(3(3 




LU O S ^ UJ 
CO S I— 



LU — 

S3 
"^5 



LU I — LU — 



: oi : 



J CQ 

!3 



- LU UJ — 
^ ^ h- — J DQ 
C3 ZD 03 CO CI3 ^ 

zto: z LU 

s I? 

CO ■*£; 

UJ Z UJ LU LU >- 



>- 

CO 
OQ 



OS 
LU 




>• 


LU 

_J 1 — 




CD CO 




= LU 










Qi O _J 


LU LU 


LU LU 




LU GO Q 




1— o 




cocas 





C3 

uj>-=z: 

3= =3 1 

O C2I — 

— +J OS — I 
h- a o — > 

O O. I— CO TO, 



CD OS -Q CD ZJ -Q A 

i2 §5 I 



CD LU>- LU LLI>- 

O C3 

^ i<i OS— ] OS — oc— J 

o muj ice S -tf 

o zdcdZj cddscd_jI 

OS C3 q; OS OS 



S C3f O O — 
O OS — OS_J 

i— o >-« o — 



3 3 



. - OS - 

O f— CO o - 

H- cj> uJ I— on 

CD OS C? CD _] 




(5-3 




I— « 

Ll 



C3 O C3 

OS — OS —I 
O h- 4-J O — ^ 
I— CJ) 3 J— DQ > 



— C2> C5 O C3f — 

— — O— OJ— o — 

1^ O Q LU <c :3 ^ 

h— —J Gf ~— " 
— CO — - 

LuoSo>-^ >-z>-: 

B O DS OS S 



C3 o C3r - 

S2^ CD S CD 3 ^ 



lEI >- 



czr o ca — ■ 

OS — t— ^ —I 
C3 I— CO O — 
i — C3 LU D3 



CD OS C? CD I —J 

29 — co — ^ -< — coos — ■< ^ 
g g g 0 g Og C5 



h- CO 

CO > 



LU x>: > 
OS 0-3; TO 

X XX 

(3 (3(3 



CO 

>- 

CO 
CO 



CO 

1^1^ i 

os-s: oso X 

QCQOSS g 



5/1 6 



wo 2005/063524 



PCT/JP2004/018968 



F I G. 6 



SUBSYSTEM 3 
CRUISE CONTROL 



INPUT OF Gx AVAILABILITY 
(Gx_avb) FROM SUBSYSTEM 3 
ARBITRATOR 



SI 00 





GENERATION OF CONTROL 
REQUEST (Gx AGO OF 
CRUISE CONTROL 







S110 



6/1 6 



wo 2005/063524 



PCT/JP2004/018968 



F I G 



c 



SUBSYSTEM 3 
ARBITRATION 



3 



1 2 

INPUT OF CONT 
(Gx_ACG) OF C 


t 1 

ROL REQUEST 
RUISE CONTROL 




r 


INPUT OF OTHER CONTROL 
REQUEST (Gx REQUEST) 




f 


INPUT OF Qx AVAILABILITY 
(Gx avb) FROM SUBSYSTEM 2 
ARBITRATOR 



S200 



.S210 



.S220 



GENERATION OF Gx INSTRUCTION 
(Gx_sys1) BY ARBITRATION 
PROCESS (PRIORITY DETERMINATION) 
OF GxJ\CC AND OTHER Gx REQUEST 



.S230 



7/1 6 



wo 2005/063524 



PCT/JP2004/018968 



F I G. 8 



c 



SUBSYSTEM 2 
STEERING REQUEST GENERATION 



INPUT OF EACH AVAILABILITY 
(Gy_avb, r_avb) OF Gy, r 
FROM SUBSYSTEM 2 ARBITRATOR 



.S30O 



GENERATION OF STEERING 
DRIVER MODEL REQUEST 
(Gy_clrv2s r_drv) 



.S310 



8/1 6 



wo 2005/063524 



PCT/JP2004/018968 



F I G. 9 



c 



SUBSYSTEM 2 
ARBITRATION 



INPUT OF Gx INSTRUCTION 
(Gx_sys1) FROM SUBSYSTEM 1 



S400 



INPUT OF LONGITUDINAL 
ACCELERATION DRIVER MODEL 
REQUEST (Gx_clrv1) BASED ON 
STEERING 



.S410 



INPUT OF STEERING DRIVER 
MODEL REQUEST 
(Gy_drv2s r_drv) 



.S420 



INPUT OF EACH AVAILABILITY 
(ra_avb, rb_avb, A_avb) OF 
DRIVING TORQUE, BRAKING 
TORQUE. TIRE ANGLE FROM EACH 
ARBITRATOR OF SUBSYSTEM 1 



.S430 



ARBITRATION OF Gx_sys1. 
Gx_drv1 , Gy_drv2, r_drv 
AND VEHICLE MOTION 
STABILIZATION 
OPERATION PROCESS 
DRIVING TORQUE REQUEST (ra) 
BRAKING TORQUE REQUEST (rb) 
TIRE ANGLE REQUEST (A) 
GENERATION 



.S440 



9/1 6 



wo 2005/063524 



PCT/JP2004/018968 



FIG. 10 



c 



SUBSYSTEM 1 
DRIVING ARBITRATION 



INPUT OF Gx AVAILABILITY 
(Gx_avb) FROM EACH 
ARBITRATOR OF SUBSYSTEM 2 



.S500 



INPUT OF DRIVING BASIC DRIVER 
MODEL REQUEST (Gx_drv3) 



S510 



GENERATION OF Gx REQUEST 
(Gx a) TO EACH ARBITRATOR 
OF SUBSYSTEM 2 






INPUT OF OR 
REQUEST ( r 
SUBSYSTEM 2 


VING TORQUE 
a) FROM 



.S520 



.S530 



GENERATION OF REQUEST 
(ra_out) TO POWER TRAIN 
CONTROL BY ARBITRATION OF 
DRIVING BASIC DRIVER MODEL 
REQUEST (Gx_drv3) AND 
DRIVING TORQUE REQUEST 
( r a) FROM SUBSYSTEM 2 



.S540 



1 0/1 6 



wo 2005/063524 



PCT/JP2004/018968 



FIG. 11 



c 



SUBSYSTEM 1 
STEERING REQUEST 



GENERATION 



INPUT OF Gx AVAILABILITY 
(Gx_avb) FROM DRIVING 
ARBITRATOR 



.S600 



GENERATION OF STEERING 
DRIVER MODEL REQUEST 
(Gx_drv3) 



.S610 



11/16 



wo 2005/063524 



PCT/JP2004/018968 



FIG. 12 



c 



SUBSYSTEM 1 
POWER TRAI N 



3 



INPUT OF DRIVING TORQUE 

INSTRUCTION (ra_out) 
FROM DRIVING ARBITRATOR 



.S700 



DRIVING TORQUE 
INSTRUCT I ON (ra_out) 
IMPLEMENTATION CONTROL 



3710 



1 2/1 6 



wo 2005/063524 



PCT/JP2004/018968 




13/16 



wo 2005/063524 



PCT/JP2004/018968 



>- 


>- 


z 1— 


1— 








_i 


I 






h- CD 


z=> -a: 


CO -< 


d:: —I 


LU — 1 


1 






C3 ■< 


CO g 


LU > 


— -< 


ci: -< 


X X 


X X 


O (5 


O 0 



>- 

o:: 



I— Qli 

oo -<c: 



C2r -< 



CO 

m 

I— 

CO 




X X 



I — DQ 

CO ■<t: . 



S -< — 



cr: ■<C C3 



X X - 







o 








z: 


CO 


o 


m 


UJ 
CO 


LU 


=D 


X 


CR 





CO 
__J uu 



X 

(3 



!-*— I ■ I 



1 4/1 6 



wo 2005/063524 



PCT/JP2004/018968 



CO 
QQ 



C2f CZ> C3 

OH — J 

<Z> I— O — 
I — CJ> H~ CQ >- 

cs d:: en _i 









1 — 










00 










UJ 










S ZD 


1 — >- 




UJ LU 






1— 




ZD 2: ZD 


i — —J 


LU 


I —J — 




C3 0 C2f 




1— oc 


_J 


TRATOR 


cc: — ce 


1 


CD J— 1 — 


coco — 




— -"a: 


ZD CO CO LU 


-cC *C OQ 


H- 0 F- 




or LU LU CO 1 


— I — J -s: 


ZD 




I — =D =) LU CD 


_i 


CD CD 


— i ■< 


CO C2J C*t Z^ Z2: 


^ -< 


s h— s: 




^ LU LU CD -cC 




— CO 




OHOHIU 




QQ 


> ^ > 




cn LU 






S X 


X X Ql 


X >. 




cc: OH 

0 Q 


CD 


CD 0 CD 


CD CD 



LO 

6 

I— I 
Ll 



I — QQ 

CO I— -< CO 
LU CO _J >- -cC>- 

ZD LU — cn I ck: 

C2X ZD •< ^ 

LU CSJ^ ZD ^ 

oe: LLi<c C3F >■ C2r 
o:: z: ^ :z 
>, — — 

CD >-(D 




<5) 



Q CO h- 

^ ^ LU CO 

CD S ZD LU 

Z C? ZD 

— LU C3 

o::: LU LU 

LU >- OS 
CO o 



CD 



cc: -a: s 

X X^ 

(D CD 



-< CD LU 

2= CZi 

I— CD 

rz^ : 



: CD 



I— LU ce: — 
— ^ LU CD or 

CD LU :> LU LU 
3 CD rz €Q LU 
O CD D£ <^ 1 — 



CO 
LU 
=D 
CD 
LU 

ai 

X 

(3 



15/16 



wo 2005/063524 



PCT/JP2004/018968 




. J CQ 

CD GO CEJ <i: 

2= Lu I >- 

•cc — _J 

UJ LLl LU >- 1X1 



llij fe !fj DQ >- 

cgj rp eg ^ 



CD O l— 



LU — LLl I— LL! 

-J CQ —J C3 ^ CO 

CO S H- I— I— 





>- 




o ' — 


CD 

cs ^ 


cn ^ ca ■<t: 


O:: GO 


z cc z: _i 
■•a; t— "«c 
CO -a: 


LU OC 


UJZLU>- 


LU •< 


cc: — OS -< 



- LU LU — 
) _l h- I DO 

) C3 CO c£3 •a: 
: = LU z:_J 



Zi A 

LU UJ 

— II — _J CD >- I 
C£3 GO CD GS | 

z LU z: I — * 

■< =3 -ec ~: : 



CO 

>- 

GO 
CD 



CD 




CD CO 



CD OC 

ctr o 



O LU LU 

_ idy OS 

LU GO fTH » 



C3r O C2f — 
CS CD I — 



, CD LU >- LU UL» >- 

Q — C5 — C3 O C2» 

£ bti a:— J o^ — or—i 

»— ^ O — O I— - CD 

^ DS l—CQ I— CDI— CQ 

tD *~=De3Zl cd^cdS 



LU ULl>- ?»- UJ 

CZ> ^ — CD — — — GOO — 

r< i— CD*— QQ CO I— OLUI— CQ 

^ ZD ••C =3 ZD •< 

h- cr» or CD I I CD tas C3t CD I 



C!5 



C5g 



CO 

>- 

CO 



X X •< — 

0 0 



C5 



(5^ 



O I — CD 

I— C5 I— QQ >- 

ZD ■<; OS 

CD ce CD _J — 

z I— s: — =D J 
— CO — csr 





CD UJ >- 


LU UJ >- 






=) s: =3 P- 






C5 CD C3 — 




E 


oc: — ce _i 






C3 h- O — 




CC . }— CQ 


1— C3 )— CQ 




Q LU -< 






, =3 CD ^ 


CD OS CD ZJ 




1 C3 — 




or z: 


-< cc: — ■< 




LU o 










> = >5 






Q£ CSS 


a. 







CD ce CD ^ 

CO 



gg — I— OS — I 

O t— GO CD 

I — CD LU I — CO 

CD CC O CD _I 



— GO OS -< ■< 



1 — CO I 

£33^ 



X X — 

CUCD 



CO 

>- 

CO 
CQ 











CD 

zr OS 


UJ 
=D 


— O LU _J 




>■ — >■ LU 


— GO — Q 




DS •<D1 O 


X 


O OQO S 


0 



16/16 



